The reaction of 2,2,3,3-tetrabromo-1,1,4,4-tetrakis[bis(trimethylsilyl)methyl]-1,4-diisopropyltetrasilane with four equivalents of potassium graphite (KC 8 ) in tetrahydrofuran produces 1,1,4,4-tetrakis[bis(trimethylsilyl)methyl]-1,4-diisopropyl-2-tetrasilyne, a stable compound with a silicon-silicon triple bond, which can be isolated as emerald green crystals stable up to 100°C in the absence of air. The SiϵSi triple-bond length (and its estimated standard deviation) is 2.0622(9) angstroms, which shows half the magnitude of the bond shortening of alkynes compared with that of alkenes. Unlike alkynes, the substituents at the SiϵSi group are not arranged in a linear fashion, but are trans-bent with a bond angle of 137.44(4)°.
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Institute of General Medical Sciences (R01 GM66142-01) and gifts from As for triple bonds, Power and co-workers recently prepared alkyne analogs of the heavier group 14 elements: germanium, tin, and lead (11) (12) (13) . However, despite bearing nominal triple bonds, these compounds actually exhibited a highly pronounced nonbonding electron density character at the central atoms, resulting in a decrease in the bond order on descending group 14 (14, 15) . In light of these results, isolation of the silicon analog of alkynes has been a compelling goal. Although the theoretical analysis predicted the experimental accessibility of disilynes with a silicon-silicon triple bond (16) , all attempts to isolate such postulated molecules have been unsuccessful (17) (18) (19) . The difficulty in synthesizing disilynes is due in large part to their high reactivities, especially toward isomerization and dimerization. We report the isolation and full characterization of 1,1,4,4-tetrakis[bis(trimethylsilyl)methyl]-1,4-diisopropyl-2-tetrasilyne 2, a stable disilyne R-SiϵSi-R, which is the Si analog of an alkyne. In this compound, the SiϵSi triple bond is kinetically and thermodynamically stabilized by two large silyl substituents, each bearing one isopropyl and two bis(trimethylsilyl)methyl groups. The compound is accessed by reduction of a tetrabrominated precursor. Thus, the reaction of 2,2,3,3-tetrabromo-1,1,4,4-tetrakis[bis(trimethylsilyl)methyl]-1,4-diisopropyltetrasilane 1 with four equivalents of potassium graphite (KC 8 ) in dry tetrahydrofuran (THF) produces a dark green mixture, from which disilyne 2 can be isolated as extremely airand moisture-sensitive emerald green crystals in 73% isolated yield (Reaction 1) (20, 21) . Despite the large steric congestion, the debromination reaction proceeds rapidly and cleanly. The disilyne 2 was purified by recrystallization from pentane at -30°C; it has a decomposition point of 127°to 128°C. No evidence for the isomerization of 2 to RRSiϭSi or dissociation into the two RSi fragments (where R is Si Pr is isopropyl) was observed, indicating that the two central Si atoms are strongly bonded.
The disilyne 2 was fully characterized spectroscopically; the most informative data came from 29 Si nuclear magnetic resonance (NMR) studies. Four equal-intensity resonance signals at the chemical shifts ␦ ϭ -0.3, 0.0, 20.7, and 89.9 parts per million (ppm) were observed in the 29 Si NMR spectrum, assigned as follows: The peak at 89.9 ppm corresponds to a triply bonded Si atom, the peak at 20.7 ppm corresponds to Si atoms bonded to the SiϵSi group, and peaks at -0.3 and 0.0 ppm correspond to the four CH(SiMe 3 ) 2 groups (21) . The resonance of the sp-hybridized Si atoms is shifted upfield compared with that of silyl-substituted disilenes (␦ ϭ 142.1 to 154.5 ppm) (22) , as was observed in the case of 13 C NMR chemical shifts of silyl-substituted alkenes (␦ ϭ 188 to 197 ppm) and alkynes (␦ ϭ 112 to 114 ppm) (23) .
The solid state structure of 2 was confirmed by x-ray crystallographic analysis (Fig. 1) . Full metrical parameters are listed in table S3 (24) . The four Si atoms (Si2, Si1, Si1Ј, and Si2Ј) are perfectly coplanar and the bulky Si i Pr[(CH(SiMe 3 )] 2 groups protect the central SiϵSi triple bond. The most significant result is the SiϵSi triple-bond length of 2.0622(9) Å. This value is 3.8% shorter than typical SiϭSi double-bond length (2.14 Å) and 13.5% shorter than the average Si-Si single-bond length of 2.34 Å (4). This shortening is half the magnitude of that in the carbon counterparts. Moreover, alkynes have a linear geometry around the CϵC triple bond, whereas disilynes have been predicted to have a highly pronounced trans-bent geometry around the SiϵSi triple bond (14, 16) . The structure confirms this prediction: The substituents at the SiϵSi are not arranged in a linear fashion, but are trans-bent with a bond angle of 137.44(4)°, as determined by the Si2-Si1-Si1Ј angle. This bond angle is 12.5°smaller than that calculated for HSiϵSiH (124.9°). According to theoretical investigations, substitution by electropositive silyl groups leads to a less trans-bent disilyne structure (25) . The structure of 2 presented here is close to that predicted by a recent density functional (DFT) calculation on ( (26) .
The space-filling model of 2 shown in Fig. 2 highlights the steric protection of the SiϵSi group by the isopropyl and bis(trimethylsilyl)methyl substituents. Upon replacement of the isopropyl groups in precursor with methyls, the reaction to produce the disilyne yields a dimerization product instead, bearing a tetrasilatetrahedrane core (27) .
Despite the steric protection, the SiϵSi triple bond in 2 does undergo addition reactions with a halogen. Thus, 2 readily reacted with two equivalents of bromine at room temperature in hexane to form 1 in 94% yield by cleavage of the two (SiϵSi) bonds.
A DFT calculation on disilyne 2 at the B3LYP/6-31G(d) level of theory well reproduces the experimental geometry and the structural parameters (calculated value: 2.093 Å for the SiϵSi bond length, 136.1°f or the trans-bending angle). The molecular orbitals (MOs) of 2 calculated at the HF/6-311G(d)//B3LYP/6-31G(d) level presented in Fig. 3 show two nondegenerate highest occupied MOs (HOMO-1 and HOMO) and two lowest unoccupied antibonding * MOs (LUMO and LUMOϩ1). The out-ofplane HOMO and LUMOϩ1 are represented by the pure (p z -p z ) MOs, whereas the in-plane HOMO-1 and LUMO are represented mainly by (p y -p y ) MOs with a slight contribution from the antibonding * (Si-Si) orbital of the central bond. In accordance with the triple-bond structure, natural bond orbital analysis of 2 shows electron occupation of the two (SiϵSi) orbitals (1.934 and 1.897 electron), indicating their bonding character. The bond order (Wiberg bond index) of Si1-Si1Ј is 2.618, which agrees with the real SiϵSi triple bond. The presence of the two nondegenerate and two * MOs in 2 is reflected in the ultraviolet-visible absorption of 2, as shown in Fig. 4 . The strong absorption bands at wavelengths () of 259 and 328 nm are due to the two allowed -* transitions. The weak absorption bands with maxima of 483 and 690 nm are probably a result of forbidden transitions, and the latter very weak one (HOMO-LUMO transition) is responsible for the emerald green color of 2. ).
